In this paper, we assess the potentials of the groundnut producing sector in Senegal. The paper also identifies possible strategies to implement in order to fully benefit from this sector and its role in achieving food security. A comprehensive scientific literature review was carried out to ascertain the unexploited potentials of this sector. Using this approach, we found out that several unexploited potentials existed along the value chain of the groundnut sector. These potentials range from inputs through procurement and to the marketing of finished products. We also observed that complete exploitation of these potentials would sustainably and enormously contribute to the growth of the groundnut sector, improve rural livelihoods and achieve food security.
Introduction
Over the past decades, food security has been a major global challenge especially in less developed countries [1] - [4] where over 1 billion people are estimated to suffer from the lack of sufficient dietary energy availability and over 2 billion people are affected by the lack of micronutrients [2] - [5] . Global food security is achieved when all people at all times have access to adequate affordable, safe and nutritious food to meet all their dietary requirements and food preferences so they can live a productive and healthy life [3] [4] [6] [7] .
Senegal lies along the coast of northwest Africa with an estimated population of about 15 million inhabitants [8] [9] . It has a tropical climate with a dry season from November to May, and a rainy season from June to October. The dry season is dominated by the hot and dry Harmattan wind around Dakar (the capital city) with average maximum temperatures of 30˚C and average minimum temperatures of 24.2˚C. Between December and February at the peak of the dry season, maximum temperatures average 25.7˚C and minimums 18˚C [10] . Interior temperatures are higher than along the coast (for example, average daily temperatures in Kaolack and Tambacounda for May are 30˚C and 32.7˚C respectively, compared to Dakar's 23.2˚C. In Tambacounda in the far interior, especially along the Malian border where desert begins, temperatures can reach as high as 54˚C. Generally speaking, the country is mostly very sunny and dry with average annual rainfall varying between 600 mm from the north in the Sahel to 1500 mm in the south along the West African coast.
Consequently, the landscape varies considerably, being semi-desert in the north, while the south is occupied by the savanna, and with gallery forests along the rivers.
Therefore, Senegal's northernmost part has a near hot desert climate, the central part has a hot semi-arid climate and the southernmost part has a tropical wet and dry climate. It is estimated that about 57% of this population lives in rural areas with agriculture being their major occupation. These rural areas of Senegal, due to over dependence on rain-fed agriculture and low household income face food security issues. These issues are also partly due to the effects of macro-economic shocks such as fiscal adjustments and monetary policy reforms and probably climate variations [8] . Apart from the lack of adequate income sources and resources for better livelihoods, these rural communities also face other challenges such as hunger, malnutrition, lack of access to basic education, adequate healthcare facilities and involvement in the decision-making process [11] .
Also referred to as peanuts, groundnuts Arachis hypogaea are basically found in four different product categories including; groundnuts in shell, shelled groundnuts, groundnut oil and groundnut cakes [12] [13] . These range from food products (peanut butter, biscuits, cooking oil); household use (paint, varnish, fuel); agricultural inputs (insecticides, fertilizers, animal feed, nitroglycerin); beauty (soap, cosmetics); building material (plastics, wallboards, abrasives) and cellulose (rayon, paper) [13] . Sustainable economic growth and prosperity is necessary for poverty alleviation and food security gains. Therefore, the groundnut production sector may serve as an effective avenue for income generation and job creation. Most especially in the Groundnut Basin where about 70% of the local population makes a living through groundnut farming accounting for over 35% of their household revenue [14] . Groundnuts also constitute an important component part of local staple foods in Senegal with an estimated monthly household consumption of about 30 liters of groundnut oil.
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OALib Journal For instance, although other groundnut dishes exist, Mafe a peanut butter stew served on white rice is among the most prized culinary delicacies of the Senegalese cuisine. Grinded groundnuts are also used in other recipes such as Bassé which is a Senegalese dish usually prepared during the Muslim New Year festival. This dish is made from groundnut powder, millet, beans, meat and some other ingredients. In addition, other groundnut dishes include Mbakhal Saloum, which is made of rice and dried seafood, and Thiéré Mboum, which is a traditional millet-based recipe that originated from farmers of the Sérère ethnic group who make up over 15% of the Senegalese population. Apart from these dishes, an important part of edible groundnuts are transformed into snacks, such as Guerté Thiaff (roasted peanuts) and Guerté Sukar (dry peanuts and sugar) as well as groundnut nougat.
At the macro level, proceeds from groundnut exports in Senegal are used to finance food imports, especially cereal imports such as rice and wheat. Besides this vital economic role, groundnuts are an important part of the culture and ways of life in Senegal either in terms of migratory cycles, labour specialization or culinary tastes [13] .
However, since the 1970s, groundnut production has decreased with the earning potential of groundnut exports from Senegal being significantly reduced. This is often attributed to falling world prices, poor weather conditions, domestic and international economic shocks coupled with the emergence of substitutes [13] [15] . Nonetheless, the groundnut sector in Senegal still has a lot of potentials that could be exploited in order to generate more revenue, decrease the seasonality of jobs in the Groundnut Basin, create more jobs, and to alleviate poverty in rural areas [14] . For instance, Cabral [16] espoused that the probability of food security in Senegal is significantly low for farmers who have access to sufficient agricultural pastoral goods.
This research is relevant to policy makers because since the 1970s, the groundnut sector has been crisis ridden. Despite all the efforts made in sustaining production, it is yet to achieve the desired optimum growth especially as a few sectors still remain largely under-developed. It is hoped that this paper will assist policy makers and decision taker in fully exploiting the potentials of the groundnut sector. This will especially provide policy-making basis for the government while also contributing to unveiling the other income-generating activities of this sector. Benefits that could be derived from a full-scale exploitation of groundnuts in Senegal include increased income, employment generation, improved standard of living and better livelihood for rural communities.
In this study, we carry out a literature review to assess how the potentials of the Senegalese groundnut sector could be tapped into so as to improve the livelihood of rural communities. This paper is divided into three sections with the first looking at the contribution of the groundnut sector to the national economy. Specifically, we describe how groundnut farming has impacted the Senegalese economy since the 1960s. In the second section, we stress the challenges that are currently facing this industry and that are hindering its growth. The third and last section highlights the potentials of this industry and the ways in which they could be exploited to achieve food security in rural areas.
Groundnut Sector in Senegal
The agricultural sector in general, has a multiplier effect on the socio-economic and industrial fabric of any nation because of its multifunctional nature [17] [18] . Agriculture is the mainstay of many economies playing a fundamental role in their socio-economic development [18] . In Senegal for instance, it plays an important role in the economy accounting for over 17% of the Gross Domestic Product (GDP). Agriculture is mainly rain-fed and depends heavily upon the seasonal rainfall amounts and distribution. Food staples such as millet, sorghum, maize, and rice are grown for domestic consumption while cotton and groundnut are grown for export.
Among the major cultivated crops, groundnuts topped the production chart accounting for over 60% of the agricultural GDP in the 1960s [19] . The sector also employed over 70% of the population, generating about 35% of the annual household income [14] . Groundnuts are cultivated throughout Senegal with major growing areas being Kaolack, Fatick, Thiés, Diourbel and Louga which are all located within the Groundnut Basin [20] . The Groundnut Basin is located in the Midwest of Senegal covering an estimated area of about 51,315 km 2 . The area covers about a third of Senegal's arable land employing almost two thirds of the agricultural population [21] [22] . In addition, groundnuts were the first crop which permitted the shift from manual to animal traction farming techniques in West Africa [22] .
During 1960s, groundnuts were the traditional and industrial cash crops that played a major economic role in rural areas, representing over 80% of the country's exports, covering about half of the cultivated area, and employing 87% of the active population [23] - [25] . Over the years, groundnut farming became the sole agricultural activity through which rural populations could earn a reasonable income. It also constituted the main source of raw materials for oil processing industries [23] [26] . In 2005, more than 250,000 tons of groundnuts were harvested and sold to local processing industries that produced over 80,000 tons of oil. About 75,000 tons of this oil was exported ranking Senegal as the first crude groundnut oil exporting country in the world. These exports accounted for over USD 90 million in export revenues [14] see, Figure 1 .
As illustrated in Figure 1 , groundnuts play an important role in GDP growth and although exports alone cannot explain GDP growth, we can still see a similarity in the trends of real GDP growth rate and groundnut oil exports. Here, the Société Nationale de Commercialisation des Oléagineux du Sénégal (SONA-COS), the former state-owned groundnut processing company had been offering higher producer prices, 145 CFA/kg compared to world prices of 136 CFA/kg, in order to stimulate output. In 2008, groundnut production fell by over 47% due maybe to a fall in groundnut oil prices in Europe (major importer), persistent drought and soil degrada-N. Georges et al.
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As to GDP, its growth rate hit a highest level of 6.1% in 2005 and a lowest value of 1.8% in 2008. These GDP trends maybe related to macroeconomic factors such as household consumption, investment, government expenditure and net exports. The fact that net exports are calculated by subtracting imports from exports, this implies that the greater the exports, the greater the net exports. Therefore, an increase or decrease in groundnut oil exports results in an increase or decrease in GDP. Therefore, changes in GDP growth rate can be partially attributed to the trends in groundnut oil exports, which are one of the main foreign exchange earning activities in Senegal.
It can be deduced from Table 1 that, groundnut oil is the most traded among all groundnut products traded in international markets. [28] , China and India produce over 60% of world groundnuts while Africa accounts for 25% of the overall production with Nigeria, Senegal, Sudan, and Niger being the main exporters.
The production of groundnut and exports drove economic growth in Senegal in the 1960s supplying over 23% of the world exports, thus spurring rapid economic growth.
These exports were estimated at about USD 50 million per year [29] [30]. Between 1959 and 1965, increases in annual incomes of Senegalese groundnut producers amounted to 6% annum that is increasing from 830,000 tons to over 1,170,000 tons during the same period. This remarkable growth was lead by an extension of cultivated areas and higher yields returns [13] . Similarly and according to [31] , groundnut exports drove Senegal's economy, as "this crop used an increasing share (more than one-half) of the national cultivated area in an ecological zone subject to recurring drought cycles", and accounting for about 78% of all exports.
However, the breakdown of the West African Federation (AOF) in the 1960s nevertheless decelerated peanut production and industrial development in Senegal, as markets shrank from 20 million to 6 million of consumers, driving up operating costs [13] .
Investment fell from 13.6% of the GDP to 3.8% in the same period [29] . Groundnut exports previously estimated at about 79% of import expenditures dwindled, while rapid population growth at 2.1% on average offset the already slow average GDP growth of 2.8% bringing forth problems and challenges for the groundnut sector.
Challenges Facing the Groundnut Sector in Senegal
As shown in Figure In recent times, Senegal's annual groundnut production is far behind China's with 6 million tons planted over 3.6 million ha, India's whose production is about 5.6 million tons cultivated across an estimated 8 million ha and the USA's, Nigeria's and Argentine's who jointly produce between 1 -1.5 million tons [26] . These groundnut exports from Senegal are less than 4% of total exports and lesser than the 80% exported during the 1960s [26] . For example, during the 2012 financial year, processed groundnut exports accounted for only 1.3% of the country's GDP. These statistics reflect the crisis affecting the groundnut sector for decades which may be related to seeds procurement and supply of cultivated grains. 
Ecological Factors
These ecological factors may include but not limited to rainfall variability, soil degradation and recurrent droughts, see Figure 3 . Groundnut production is subject to drought and threats from pests such as desert locusts (Schistocerca gregaria). The north of Senegal is characterized by greater rainfall variability, the least diversified rain-fed agriculture with widespread herding that is relatively more important than crop produc- The averaging region was chosen from a rotated principal component analysis of African precipitation [43] .
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OALib Journal tion. This region is the most affected by drought and has a population which is more and often exposed to food insecurity [33] . In addition, such warming in regions with very high average air temperatures, can amplify the impact of water shortages.
Rainfall in Senegal declined
Social Factors
The social factors affecting groundnut production may include but not limited to population trends, dilapidated machinery, lack of incentives for farmers, and disorganization of the sector. Looking at rainfall, though its increase from the 1980s to 1990s helped improve yields, these yield increases may have been offset by large declines in the amount of farmland per person. The rapid population expansion in Thies, Diourbel and Kaolack which are heavily populated regions important for peanut production, combined with further drying and warming, could lead to increased food insecurity in these areas. Moreso, in 2011, Senegal's population was estimated at about 13 million with a growth rate of 2.5%. This implies that, it is possible for the population to double every 27 years [36] . Furthermore, between 1990 and 2010, the nation's population witnessed a 64% increase thus increasing stress on limited natural resources. Analysis of crop statistics from the Food and Agriculture Organization of the United Nations [37] suggests that increases in crop yields have not kept pace with population growth. Between the 1960s and 2000s, the amount of farmland per person has declined by 300% (from 0.3 ha per person to 0.1 ha per person), while yields have only increased by 70%.
Therefore if such trends continue, these will be unfavorable for national food security especially as projections for 2025 based on these trends suggest that Senegal will produce 30% less cereal crops per person. Another potential risk is sea-level rise which at present has resulted in coastal retreats of about 1 -2 meters annually in Senegal [38] .
Further evidence highlights that salinization has increased especially in the groundnut basin as a result of drought and sea-level rise. Therefore, continued sea-level rise could N. Georges et al.
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Economic and Technological Factors
Other economic and technological factors may include; low use of agricultural inputs including certified seeds, fertilizers, pesticides, etc., poor seeds, lack of access to finance, absence of transformation industries, presence of aflatoxin as well as competition from other oilseeds such as palm oil, soybean, coconut and sunflower. Among the abovementioned factors, the discovery of the poisonous substance, aflatoxin produced by the saprotrophic and pathogenic fungi species Aspergillus flavus in groundnuts, negatively affected Senegalese exports in the early 1980s [41] . In addition, recent scientific evidence espoused that, the presence of high levels of aflatoxin could induce mycotoxicosis, hence leading to cancer [42] .
Due to these aflatoxins, major importers of Senegalese groundnuts within the European Union as well as Asia and North America turned to other producers in Latin America and South Asian. These countries have the competitive advantage of a stable weather and better yielding varieties [13] [41] .
Despite all these major challenges, the groundnut sector in Senegal has potentials that, if adequately exploited, could contribute to its growth and the fulfillment of its core functions of ensuring food security in rural areas via revenue generation and job creation.
Potentials of the Groundnut Sector to Tackle Food Security Issues
Groundnuts are the fourth revenue earning exports in Senegal after fishing, phosphates, and the tourism industry [20] . The groundnut sector plays a vital role in the economic growth of Senegal where it is the main income source for many rural household farmers and an important component of their daily diet. Due to the diverse nature of activities attributed to the groundnut sector, the different activities could be harnessed.
This harnessing could aid in resolving the current production setbacks and tackle food security challenges that threaten rural livelihoods.
The provision of inputs is an important activity for the groundnut sector. This is because, the need to produce upgraded seeds, manufacture new agricultural machinery and repair old ones has become more imperative [15] [44] [45] . Such needs can be met since locally cultivated seeds are available with a wider opportunity to increase and diversify revenues as well as create new jobs. These could be more feasible through the financing of both producers and buyers while providing them with pre-basic seeds.
Moreso, granting appropriate financial access to local manufacturers of agricultural machinery would serve as a booster for the groundnut sector.
Similarly, the production and sale of edible groundnuts and oil cakes are major potential sectors that could be improved. This is because most of the groundnut products exported from Senegal is in the form of oil. This therefore reiterates the fact that, edible groundnuts and oil cakes account for a negligible component of export products. This is very obvious since the potential for growth in this sector is still very huge and could be harnessed to increase productivity. Edible groundnuts could also be massively produced since they are high in demand domestically and internationally. The second livestock feed in the European Union is composed of oil cakes, making it a potential source of revenue for Senegal [14] . Moreover, oil cakes are easy to conserve with longer shelf lives hence can be retailed for longer periods even up to years. Capacity building and training of farmers on how to control aflatoxin and use of detoxifying equipment could also boost production, create new jobs and increase rural income.
Oil is the main product that results from groundnut processing in Senegal although other products such as peanut paste, peanut butter and soap are also produced. This means that, there is still room for a more diversified groundnut processing industry in Senegal [15] . At the same time, handcrafted trituration techniques should also be promoted with incentives such as the existence of a local market for these products, an opportunity to create jobs and generate more revenues in the Groundnut Basin. Moreso, it will enhance the opportunity to empower women, especially with the promotion of handcrafted trituration techniques [14] . Groundnut products such as oil sell well in international markets; however, sales of edible groundnuts in the domestic market are nearly inexistent, hence the opportunities to further develop this activity. This could be a promising initiative not only because such products are demanded, but also because it is profitable with a possibility of creating many jobs especially in the packaging materials sector.
Conclusions
Food insecurity remains a major issue for rural communities in Senegal. However, the full exploitation of the groundnut sector, which has already been driving economic growth despite challenges, can actually generate rather good income for these farmers.
In fact, the value chain of the groundnut industry, from the procurement of inputs to the sale of finished groundnut products, has a certain number of niches that are largely undeveloped. Each of these niches represents a potential source of income and a way for rural communities to secure their livelihoods. Therefore, taking into account the above-mentioned strategies, the Government should start developing and implementing agricultural policies in order to promote the full operation of unexploited groundnut niches. Such endeavor could start with the creation of an appealing business climate that would enable people to make full use of and derive benefits from a more diversified groundnut industry.
This paper is a mere literature review, and as such, doesn't provide any quantitative analysis information regarding the extent to which the potentials of the Senegalese groundnut industry can be harnessed and the different aspects to consider when implementing the proposed strategies. More research should be carried out to determine the factors that would influence the exploitation of undeveloped groundnut sectors.
